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(57) ABSTRACT

A cutting tool having at least one segment pocket formed at a
peripheral surface thereof, and respectively, at least one cut-
ting tool segment, detachably mounted in each segment
pocket. Each cutting tool segment has a longitudinal segment

axis extending 1n a rearward to forward direction, and upper
and lower ends, located on opposite sides of the segment axis.
The lower end has two spaced apart lower abutment surfaces.
An 1nsert retention portion 1s formed 1n the upper end, at a
forward end of the cutting tool segment. A resilient retention
arm 1s formed in the upper end, rearwardly spaced apart from
the nsert retention portion. The retention arm has an upper
abutment surface. In a side view of the cutting tool segment,
the upper and lower abutment surfaces are linear.

15 Claims, 4 Drawing Sheets
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DETACHABLE CUTTING TOOL SEGMENT
WITH RESILIENT CLAMPING AND
CUTTING TOOL THEREFOR

FIELD OF THE INVENTION

The present invention relates to cutting tools having cutting,
inserts retained circumierentially thereon, 1n general, and to
such cutting tools with detachable segments retaiming the
cutting 1nserts, in particular.

BACKGROUND OF THE INVENTION

Cutting tools such as slotting cutters and saws have a plu-
rality of cutting inserts retained at their peripheral surface.
The cutting mserts may be retained in cutting tool elements,
which are separable from the tool holder body. Such cutting,
tool elements are known to be coupled with the tool holder
body 1n various forms. Some cutting 1nserts or cutting tool
clements are retained 1n a respective pocket or recess, by a
cam maintaining their location.

Cutting tools with cutting tool segments or cutting inserts

as described above, are shown, for example, i the following
US patent publications: U.S. Pat. Nos. 4,604,004, 4,898,054,

6,325,574, 4,492,140, 3,887,975, 2,860,863, 341,187 and
207,003, as well as 1 German patent publications
DE8513350Uland DE10010223B4.

It 1s an object of the subject matter of the present applica-
tion to provide an improved novel cutting tool segment,
which 1s resiliently retained in the tool holder body, and
detachable therefrom, regardless of the retaiming of the cut-
ting insert 1n the cutting tool segment.

SUMMARY OF THE INVENTION

In accordance with the subject matter of the present appli-
cation, there 1s provided a cutting tool segment having a
longitudinal segment axis extending in a rearward to forward
direction, and comprising:

an upper end and a lower end, located on opposite sides of
the segment axis, the lower end having two spaced apart lower
abutment surfaces,

an 1nsert retention portion formed in the upper end, at a
forward end of the cutting tool segment; and

a resilient retention arm formed in the upper end, rear-
wardly spaced apart from the isert retention portion, the
retention arm having an upper abutment surface;

wherein 1n a side view of the cutting tool segment, the
upper and lower abutment surfaces are linear.

In accordance with the subject matter of the present appli-
cation, there 1s provided a cutting tool, comprising: a tool
holder body having at least one segment pocket formed at a
peripheral surface thereof, and at least one cutting tool seg-
ment as described above retained 1n the at least one segment
pocket.

In the cutting tool’s tool holder body, each segment pocket
has an upper pocket surface and an opposite lower pocket
surface, the upper pocket surface having an upper clamping
surface and the lower pocket surface having two spaced apart
lower clamping surfaces; the upper abutment surface of the
cutting tool segment abuts the upper clamping surface of the
segment pocket, the lower abutment surfaces of the cutting
tool segment abuts the lower clamping surfaces of the seg-
ment pocket, and the retention arm 1s resiliently forced toward
the segment axis. At least one cutting insert 1s retained in the
insert retention portion of the at least one cutting tool seg-
ment.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and to
show how the same may be carried out 1n practice, reference
will now be made to the accompanying drawings, 1n which:

FIG. 1 1s a schematic illustration side view of a cutting tool
according to an embodiment of the present invention;

FIG. 2 1s a perspective view of a portion of the cutting tool
of FIG. 1;

FIG. 3 1s a side view of the portion of the cutting tool of
FIG. 2;

FI1G. 4 1s an exploded side view of the portion of the cutting
tool of FIG. 2;

FIG. 5 1s a side view of a portion of a cutting tool 1n
accordance with another embodiment of the present mnven-
tion;

FIG. 6 1s an exploded side view of the portion of the cutting,
tool of FIG. 5; and

FIG. 71s a side view of a portion of a cutting tool, according,
to a further embodiment of the present invention.

It will be appreciated that for simplicity and clarity of
illustration, elements shown 1n the figures have not necessar-
1ly been drawn to scale. For example, the dimensions of some
of the elements may be exaggerated relative to other elements
for clarity, or several physical components may be included 1in
one functional block or element. Further, where considered
appropriate, reference numerals may be repeated among the
figures to mdicate corresponding or analogous elements.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, various aspects of the present
invention will be described. For purposes of explanation,
specific configurations and details are set forth 1n order to
provide a thorough understanding of the present invention.
However, 1t will also be apparent to one skilled 1n the art that
the present invention may be practiced without the specific
details presented herein. Furthermore, well-known features
may be omitted or simplified in order not to obscure the
present invention.

Reference 1s now made to FIGS. 1-4, depicting various
views of a cutting tool 150 according to an embodiment of the
present invention. The cutting tool 150 1includes a tool holder
body 152, having two body side surfaces 155 and a peripheral
surface 156 extending therebetween. A plurality of segment
pockets 154 are formed 1n the peripheral surface 156 of the
tool holder body 152. The cutting tool 150 also includes a
plurality of cutting tool segments 100, each cutting tool seg-
ment 100 detachably retained in a respective segment pocket
154. The cutting tool 150 1s shown as a rotary cutting tool,
having a central rotation axis B. When operating, the cutting
tool 150 rotates about the central axis B against a work piece
for cutting material off the work piece.

With particular reference to FIGS. 3-4, each segment
pocket 154 has an upper pocket surface 138 and an opposite
lower pocket surtace 160. A pocket rear surface 178 extends
between the upper pocket surface 158 and the lower pocket
surface 160. The upper pocket surface 158 has an upper
clamping surface 162, and the lower pocket surface 160 has
two spaced apart lower clamping surfaces 168, 170.

The cutting tool segment 100 has a longitudinal segment
axis A extending in a rearward to forward direction D, D
The cutting tool segment 100 includes an upper end 102 and
a lower end 104, located on opposite sides of the segment axis
A.The lower end 104 has alower surface 106 with two spaced
apart lower abutment surfaces 108, 110. The cutting tool
segment 100 has two segment side surface 107 and a segment
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peripheral surface 109 extending therebetween. A segment
rear surface 134 extends in the rear of the cutting tool segment
100 between the lower surface 106 and the back of the resil-
ient retention arm 116.

An msert retention portion 112 1s formed in the upper end
102, at a forward end 114 of the cutting tool segment 100. A
resilient retention arm 116 1s formed in the upper end 102, and
has an upper abutment surface 118. The retention arm 116 1s
rearwardly spaced apart from the insert retention portion 110.

As depicted in FIGS. 3 and 4, 1n a side view of the cutting,
tool segment 100, the upper and lower abutment surfaces 118,
108, 110 are linear. In the side view of the cutting tool seg-
ment 100, the upper abutment surface 118 lies along an upper
line 11, and the lower abutment surfaces 108, 110 lie along a
lower line 12. In some embodiments, the upper line 11 and the
lower line 12 may be parallel to one another, in some positions
of the cutting tool 150 (for example, when the cutting tool
segment 100 1s mounted 1n the segment pocket 154). It should
be noted, that such upper and lower abutment surfaces 118,
108, 110 (1.e., linear 1n a side view) are easier to manufacture,
for example, compared to abutment surfaces which are
curved 1n a side view. Further, such abutment surfaces are
casier for grinding, as compared to curved abutment surfaces.
It would be appreciated that the upper and lower abutment
surfaces 118, 108, 110 may be V-shaped surfaces, for a firm
abutment between the cutting tool segment 100 and the seg-
ment pocket 154. It 1s further noted that the lower abutment
surfaces 108, 110 may be two spaced apart sections of a single
linear surface, 1.e., the lower surface 106.

In the cutting tool 150, each of the at least one cutting tool
segment 100 1s detachably retained in a respective segment
pocket 154, such that the upper abutment surface 118 of the
cutting tool segment 100 abuts the upper clamping surface
162 of the segment pocket 154. Further, the lower abutment
surfaces 108, 110 of the cutting tool segment 100 are 1n firm
abutment with the lower clamping surfaces 168, 170 of the
segment pocket 154, respectively. When the cutting tool seg-
ment 100 1s advanced rearwards 1nto the segment pocket 154,
the retention arm 116 1s resiliently forced toward the segment
axis A. The movement of the retention arm 116 1s possible due
to a resilience gap 117 formed adjacent thereto. A firm fric-
tion fit 1s formed between the upper and lower abutment
surfaces 118, 108, 110 of the cutting tool segment 100,
respectively with the upper and lower clamping surfaces 162,
168, 170 of the segment pocket 154.

In each one of the cutting tool segments 100, a cutting
insert 122 1s retained in the msert retention portion 112. The
insert retention portion 112 may include any arrangement for
holding the cutting insert 122. The cutting tool segment 100
shown 1n the figures of the present application, includes a
friction fit resilient retention portion for holding the cutting
insert 122 by a friction fit (1.e., without a fastening member as
a screw and the like, such as seen 1in U.S. Pat. No. 7,163,361,
whose contents are incorporated by reference). Thus, the
insert retention portion 112 1s devoid of a threaded bore for
receiving a clamping screw or other clamp to retain the cut-
ting isert. However, any other type of insert retention may be
employed, for example, such that includes a fastening mem-
ber, such as seen 1n U.S. Pat. No. 7,090,443, whose contents
are incorporated by reference.

In any case, the resilient retention arm 116 1s rearwardly
spaced apart from the 1nsert retention portion 112. Thus, the
forces applied on the cutting tool segment 100 due to 1ts
retention 1n the segment pocket 154, do not contribute to, or
interfere with, the forces applied due to the retention of the
cutting insert 122 1n the insert retention portion 112. There-
fore, 1t 1s possible to remove and mount the cutting insert 122
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4

to the cutting tool segment 100 while the cutting tool segment
100 1s mounted on the cutting tool body 152.

Reference 1s further made to FIGS. 5-6, depicting another
embodiment of the present invention. In this embodiment, the
cutting tool 150 includes the cutting tool body 152 and at least
one cutting tool segment 140. The cutting tool segment 140 1s
similar to the cutting tool segment 100, however the lower
surface 106 of the cutting tool segment 140 has a locking
recess 124 formed between the lower abutment surfaces 108,
110. The locking recess 124 is indented from the lower sur-
face 106 towards the segment axis A, and 1s adapted to par-
tially receive a locking member 126.

The lower pocket surface 160 of the segment pocket 154
has a pocket recess 166 formed between the lower clamping
surfaces 168, 170. When the cutting tool segment 140 1s
located within the segment pocket 154, the pocket recess 166
taces the locking recess 124 of the cutting tool segment 100.
The pocket recess 166 and the locking recess 124 thus form
together a locking aperture 172, adapted to recerve the lock-
ing member 126 there through. The locking aperture 172 has
an mner surface 176. The locking member 126 may be a cam
member for firmly locking the respective cutting tool segment
100 1n 1ts segment pocket 154, when the cam member 1s

rotated about a cam axis C, which 1s transverse to the segment
axis A.

A portion of the cam member 126 has a portion contour 174
(e.g., a spiral contour or an oval contour), for interacting with
a portion of the inner surface 176 of the locking aperture 172,
1.€., for stmultaneously interacting with the pocket recess 166
and the locking recess 124, when rotated about the cam axis
C. When the cam member 126 1s rotated about the cam axis C,
the portion contour 174 thereol presses against respective
portions of the walls of the locking recess 124 and the pocket
recess 166. This forms a firmer retention between the cutting,
tool segment 100 and the segment pocket 154.

The cutting tool segment 100, 140 may further have a
segment key aperture 132, opening out to at least one of the
segment side surfaces 107, and the holder body 152 has a
holder key aperture 164, opening out to at least one of the
body side surfaces 155. The segment and holder key apertures
132, 164 are adapted to simultaneously receive respective
prongs of an actuating key, which serves to advance the cut-
ting tool segment 100, 140 into and out of the segment pocket
154. The actuating key 1s configured to advance the cutting
tool segment 100, 140 into the segment pocket 154, when
rotated 1n a first direction, and to extract the cutting tool
segment 100, 140, when rotated 1n an opposite direction. If
the second embodiment 1s employed (FIGS. 5-6), the cutting
tool segment 140 1s advanced 1nto the segment pocket 154,
and the locking member 126 1s subsequently placed 1n the
locking aperture 172 and then rotated about the cam axis C to
tasten the cutting tool segment 100 1n the segment pocket 154.

The cutting tool segment 100, 140 may further include a
stopper portion 128 located at the forward end 114 thereof.
The stopper portion 128 protrudes from the lower surface of
the cutting tool segment 100, 140, 1n a direction away from
the segment axis A. The stopper portion 128 has a substan-
tially rearward-facing stopper surface 130 extending trans-
versely to the segment axis A. Upon assembly of the cutting
tool 150, the cutting tool segment 100, 140 1s advanced nto
the respective segment pocket 154 until the stopper surface
130 abuts the peripheral surface 156 of the tool holder body
152. The cutting tool segment 100, 140 and the segment
pocket 154 are formed such that there 1s no contact between
the cutting tool segment 100, 140 and the pocket rear surface
178 of the segment pocket 154., 1.¢., the cutting tool segment
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100, 140 1s stopped before the segment rear surface 134
contacts the pocket rear surface 178.
The cutting tool 150 has a plurality of cutting tool segments
100, 140, and thus a plurality of cutting inserts 122, ¢.g., in the
rotary cutting tool 150 as depicted in FIG. 1. To ensure an
cificient cutting action, 1t 1s desirable to have the cutting edges
of all of the cutting inserts 122 at a similar distance from the
central axis B of the cutting tool 150. When all the cutting tool
segments 100, 140 have stopper portions 128, they are
stopped at the peripheral surface 156 of the tool holder body
152, at a similar distance from the central axis B. In this
manner, the stopper portions 128 uniformly locate the cutting,
edges relative to the central axis B. It would be appreciated
that 1t 1s easier to determine the location of the cutting edges
by stopping the cutting tool segment 100, 140 against the
peripheral surface 156, instead of stopping against the pocket
rear surface 178, the location of which may vary between the
various segment pockets 154.
Reference 1s now made to FIG. 7, depicting a portion of a
cutting tool 150", according to a further embodiment of the
present invention. The cutting tool 150" has a segment pocket
154'. According to this embodiment, a cutting tool segment
100" 1s similar to cutting tool segment 100, however, the
cutting tool segment 100" 1s formed without the stopper por-
tion 128.
Instead, when the cutting tool segment 100' 1s mounted 1n
the segment pocket 154", the segment rear surface 134 of the
cutting tool segment 100" abuts the pocket rear surface 178 of
the segment pocket 154'. In this embodiment, the location of
the cutting edge of the cutting insert 122 1s determined by
stopping the cutting tool segment 100" against the pocket rear
surface 178 of the segment pocket 154",
With further reference to FIG. 1, the cutting tool 150 1s
shown as a disc-shaped rotary slotting cutter with a plurality
of segment pockets 154 and cutting tool segments 100. How-
ever, the cutting tool according to the present invention may
be any other type of cutter, and may include at least one
cutting tool segment with a cutting insert retained therein, for
example, a turning cutter with a single segment pocket and a
single cutting tool segment retained therein.
The cutting tool body 152 according to the present inven-
tion may be constructed of steel. The cutting tool segment
100, 140 may also be constructed of steel. The cutting insert
122 would be constructed of a hard material, suitable for
cutting metals, such as cemented carbide and the like.
While the present invention has been described with refer-
ence to one or more specific embodiments, the description 1s
intended to be 1llustrative as a whole and 1s not to be construed
as limiting the ivention to the embodiments shown. It 1s
appreciated that various modifications may occur to those
skilled 1n the art that, while not specifically shown herein, are
nevertheless within the scope of the invention.
What 1s claimed 1s:
1. A cutting tool segment (100, 140, 100') having a longi-
tudinal segment axis (A) extending 1n a rearward to forward
direction (D, D), and comprising:
an upper end (102) and a lower end (104), located on
opposite sides of the segment axis (A), the lower end
(104) having two spaced apart lower abutment surfaces
(108, 110),

an 1sert retention portion (112) formed 1n the upper end
(102), at a forward end (114) of the cutting tool segment
(100, 140, 100"); and

a resilient retention arm (116) formed in the upper end
(102), rearwardly spaced apart {from the insert retention
portion (112) by aresilience gap (117), the retention arm
(116) having an upper abutment surface (118);

5

10

15

20

25

30

35

40

45

50

55

60

65

6

wherein 1n a side view of the cutting tool segment (100,
140, 100", the upper and lower abutment surfaces (118,
108, 110) are linear.

2. The cutting tool segment (100, 140, 100") according to
claim 1, wherein 1n a side view of the cutting tool segment
(100, 140, 100"), the upper abutment surface (118) and the
lower abutment surfaces (108, 110) are parallel to one
another.

3. The cutting tool segment (100, 140, 100") according to
claim 1, wherein the insert retention portion (112) includes an
insert pocket (120) adapted to recerve a cutting insert (122)
and hold the cutting 1nsert (122) by a friction fit.

4. The cutting tool segment (100) according to claim 1,
wherein the lower surface (106) further has a locking recess
(124) located between the lower abutment surfaces (108,
110), the locking recess (124) adapted to partially receive a
locking member (126).

5. The cutting tool segment (100, 140) according to claim
1, further comprising a stopper portion (128) located at the
torward end (114) of the cutting tool segment (100, 140), the
stopper portion (128) having a rearward facing stopper sur-
face (130) extending transversely to the segment axis (A), the
stopper portion (128) extending 1n a direction away from the
segment axis (A) at the cutting tool segment’s lower end
(104).

6. A cutting tool (150, 150"), comprising:

a tool holder body (152) having at least one segment pocket
(154, 154") formed at a peripheral surface (156) thereotf,
and

at least one cutting tool segment (100, 140, 100") according
to claim 1, retained 1n the at least one segment pocket
(154, 154').

7. The cutting tool (150, 150") according to claim 6,

wherein:

in the tool holder body (152), each segment pocket (154,
154") has an upper pocket surface (158) and an opposite
lower pocket surface (160), the upper pocket surface
(158) having an upper clamping surface (162) and the
lower pocket surface (160) having two spaced apart
lower clamping surfaces (168, 170);

the upper abutment surface (118) of the cutting tool seg-
ment (100, 140, 100') abuts the upper clamping surface
(162) of the segment pocket (154), the lower abutment
surfaces (108, 110) of the cutting tool segment (100,
140, 100") abuts the lower clamping surfaces (168, 170)
of the segment pocket (154, 154"), and the retention arm
(116) 1s resiliently forced toward the segment axis (A);
and

at least one cutting isert (122) 1s retained in the insert
retention portion (112) of the at least one cutting tool
segment (100, 140, 100").

8. The cutting tool (150) according to claim 7, wherein:

the at least one cutting tool segment (100, 140) further
comprises a stopper portion (128) located at the forward
end (114) of the at least one cutting tool segment (100,
140), the stopper portion (128) having a rearward facing,
stopper surface (130) extending transversely to the seg-
ment axis (A); and

the stopper surface (130) abuts the peripheral surface (156)
of the tool holder body (152).

9. The cutting tool (150) according to claim 7, wherein:

the lower surface (106) of the at least one cutting tool
segment (100) further has a locking recess (124) located
between the lower abutment surfaces (108, 110),

the lower pocket surface (160) of the at least one segment
pocket (154) has a pocket recess (166) formed between
the lower clamping surfaces (168, 170), the pocket
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recess (166) facing the locking recess (124) and forming
therewith a locking aperture (172) adapted to receive a
locking member (126) therethrough.

10. The cutting tool (150) according to claim 9, wherein the
locking member (126) 1s a cam member for firmly locking the
respective cutting tool segment (100) 1n 1ts segment pocket
(154), when the cam member 1s rotated about a cam axis (C)
transverse to the segment axis (A).

11. The cutting tool (150) according to claim 10, wherein
the cam member (126) has a portion contour (174) for inter-
acting with an mner surface (176) of the locking aperture
(172), when the cam member 1s rotated about the cam axis
(C).

12. The cutting tool (150, 150") according to claim 7,
wherein the cutting tool segment (100, 140, 100") has a seg-
ment key aperture (132) formed therein, and the holder body
(152) has a holder key aperture (164) formed therein, the
segment and holder key apertures (132, 164) being adapted to

simultaneously receive respective prongs of an actuating key.

13. The cutting tool (150, 150") according to claim 7,
wherein the cutting insert 1s retained in the insert retention
portion (112) by a friction fit.
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14. The cutting tool (150, 150') according to claim 7,
wherein the cutting isert only contacts the cutting tool seg-
ment’s 1nsert retention portion (112).
15. A cutting tool segment (100, 140, 100") having a lon-
gitudinal segment axis (A) extending 1n a rearward to forward
direction (D, D), and comprising:
an upper end (102) and a lower end (104), located on
opposite sides of the segment axis (A), the lower end
(104) having two spaced apart lower abutment surfaces
(108, 110),

an 1nsert retention portion (112) formed 1n the upper end
(102), at a forward end (114) of the cutting tool segment
(100, 140, 100"); and

a resilient retention arm (116) formed in the upper end
(102), the retention arm having an upper abutment sur-
face (118), an entirety of the resilientretention arm (116)
being located rearwardly of the insert retention portion
(112) and spaced apart therefrom by a resilience gap
(117);

wherein 1n a side view of the cutting tool segment (100,

140, 100", the upper and lower abutment surfaces (118,
108, 110) are linear.
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